Cigarette smoke condensate alters Saccharomyces cerevisiae efflux transporter mRNA and activity and increases caffeine toxicity.
In animals, cigarette smoke may alter pharmacokinetics by altering activity and expression of ABC drug transporters. We previously demonstrated that cigarette smoke condensate (CSC) impairs activity and expression of several hepatic ABC drug transporters which mediate toxicant efflux. However, CSC effects on efflux transporters are still unknown in Saccharomyces cerevisiae which resists diverse chemical stresses, by inducing pleiotropic drug resistance (PDR) genes among others. The yeast ABC transporters are functionally and structurally homologous to the mammalian ones. In this study, Saccharomyces cerevisiae exposure to CSC for 15 min caused a dose-dependent inhibition of rhodamine 123 efflux, whereas a longer exposure (3 h) induced mRNA expression of the ABC PDR efflux pumps Pdr5, Snq2, Pdr 10 and Pdr15, and of Tpo1, a member of the major facilitator superfamily (MFS). CSC also increased toxicity of caffeine, which is handled by two PDR transporters, Pdr5 and Snq2. Taken together, these data demonstrated that yeast efflux transporters are targets of cigarette smoke chemicals, and that Saccharomyces cerevisiae may cope with CSC-induced stress, including the initial efflux inhibition, by induction of the mRNA of several plasma membrane PDR and MFS efflux transporters. Saccharomyces cerevisiae is therefore a valid model to investigate pollutant effects on ABC and MFS transporters.